Rat mast cell phospholipase A2: activity toward exogenous phosphatidylserine and inhibiton by N-(7-nitro-2,1,3-benzoxadiazol-4-yl)phosphatidylserine.
The presence of phospholipase A2 in intact rat peritoneal mast cells was investigated by using two synthetic radiolabeled phosphatidylserine (PS) substrates. Incubation of intact cells with 1-oleoyl-2-[3H]oleoyl-PS resulted in the release of a considerable quantity of [3H]oleic acid from the substrate. To establish that [3H]oleic acid release was mediated via direct enzymatic attack at the sn-2 position, we measured release of the [3H]serine moiety from the glycerol backbone of 1,2-dimyristoylphosphatidyl[3H]serine. This activity, which represents the combined actions of phospholipases C and D, was 10-fold lower than [3H]oleic acid release, indicating that neither of these enzymes is required for the release of the preponderance of [3H]oleic acid. These results establish the existence in intact rat mast cells of a phospholipase A2 active toward exogenous PS. Over the concentration range at which exogenous PS activates mast cell secretion, intact mast cells and broken cells possessed nearly equal levels of phospholipase A2 activity, and enzyme activity was 3--4-fold higher toward PS than phosphatidylcholine. Several agents were tested for their ability to inhibit phospholipase A2 in intact mast cells. Of the agents tested, an N-substituted derivative of PS previously identified as an inhibitor of mast cell secretion was shown to be a particularly potent and efficacious inhibitor of mast cell phospholipase A2. The concentration dependence of enzyme inhibition paralleled inhibition of histamine secretion, providing a strong positive correlation between the level of phospholipase A2 in mast cells and the capacity for secretion.